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(54) Separation device for a vacuum cleaner 

(57) A vacuum cleaner having a separation device 
and a vacuum source communicating with a tube han- 
dle. The tube handle is connected to a nozzle by a tube 
shaft (33). The tube shaft is either shaped as a cyclone 
separator or a cyclone separator is arranged between 
the nozzle and the tube handle. The cyclone separator 
is provided with a whirl chamber (37) which is defined, 
in part, by an up-side-down truncated cone (41). The 
whirl chamber has an inlet opening (38), a first outlet 
opening and a second outlet opening. The inlet opening 
is placed at the upper part of the whirl chamber (37). 
Partially cleaned air flows through the first outlet open- 
ing (39) which communicates with the vacuum source. 
The second outlet opening (42) is placed at the lower 
part of the whirl chamber. The second outlet opening 
communicates with a dust collecting container (43). 
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Description 

The present invention relates to a separation device 
for a vacuum cleaner having a vacuum source which, 
via a tube connection, communicates with a tube han- 
dle, and wherein the tube handle is connected to a noz- 
zle by means of a tube shaft. 

Vacuum cleaners of the type mentioned above, so- 
called canister vacuum cleaners, are previously known. 
These vacuum cleaners comprise a vacuum cleaner 
housing having a vacuum source, usually a fan unit, and 
a dust container or bag. The dust particles entrained in 
the air drawn through the nozzle flow through the tube 
shaft, the tube handle and the hose into the airpervious 
dust bag in which the particles are collected before the 
filtered air flows further through the fan unit to atmos- 
phere. 

It is previously known to use separating devices for 
canister-type vacuum cleaners in order to separate larg- 
er dirt particles before they reach the dust container. 
Such a device is described in DE-A-2946572. This pub- 
lication shows a canister-type vacuum cleaner in which 
the cyclone separator is placed directly on the vacuum 
cleaner housing. The outlet of the separator communi- 
cates with the dust container, whereas the vacuum 
cleaner hose is connected to the separator. However, 
the position of the separator has certain disadvantages 
since it increases the total height of the vacuum cleaner 
housing, which means that tensioning forces, which al- 
ways are present in the hose when the vacuum cleaner 
housing is moved on the floor, are applied to the vacuum 
cleaner at a high level and, hence, cause undesirable 
turning moments on the separation device and on the 
vacuum cleaner. Thus, the fastening means of the sep- 
aration device has to be designed to resist these mo- 
ments and forces. The high position at which the forces 
are applied also means that the vacuum cleaner has a 
tendency to tip-over when it is moved sideways. 

It is also previously known to use cyclone separa- 
tors in so-called upright vacuum cleaners. See, for in- 
stance, EP-A-489565. Upright vacuum cleaners are, 
however, designed quite differently than canister clean- 
ers since the nozzle and the vacuum cleaner housing is 
one single non-separable unit in which also the cyclone 
separator is placed. 

U.S. Patent No. 5,350,432 describes a canister- 
type vacuum cleaner having a tube shaft in which the 
air is circulated during its upward movement within the 
shaft. The circulating flow is created by means of an el- 
ement provided with inclined vanes that is placed within 
the tube shaft. A dirt collecting chamber communicating 
with the tube shaft by means of a small opening with a 
cut piece is placed at the upper end of the shaft. The 
'432 arrangement is complicated and, since the tube 
shaft is mainly directed upwards, during handling there 
is a risk that particles which have been sucked into the 
tube shaft are not lifted up to the opening to the collect- 
ing chamber but rather fall backwards within the shaft. 



The present invention provides a simple and effec- 
tive cyclone separator for a vacuum cleaner of the can- 
ister type in which the separator is placed such that the 
aforementioned drawbacks are minimized or eliminat- 
5 ed. 

In accordance with the present invention, a vacuum 
cleaner has a vacuum source communicating with a 
tube handle. The tube handle is connected to a nozzle 
by means of a tube shaft. A cyclone separator is provid- 
ed adjacent the tube shaft. 

In further accordance with the present invention, the 
cyclone separator includes an up-side-down truncated 
cone which defines a whirl chamber. The cyclone sep- 
arator has an inlet opening disposed at an upper part of 
the cyclone separator. 

In further accordance with the present invention, the 
cyclone separator has a central first outlet opening 
through which partially cleaned air exits the separator 
and a second outlet opening at a lower part of the whirl 
chamber communicating with a dust collecting chamber. 

In accordance with an embodiment of the invention, 
the tube shaft includes the cyclone separator. In accord- 
ance with another embodiment of the present invention, 
the cyclone separator is attached to the tube shaft and 
tube handle. 

These and further features of the invention will be 
apparent with reference to the following description and 
drawings, wherein: 

FIG. 1 schematically shows a vacuum cleaner with 
a separation device according to the invention; 
FIG. 2 is a vertical section through the separation 
device; 

FIG. 3 is a section in somewhat larger scale on the 
line Ill-Ill in FIG. 2; whereas 
FIG. 4 is a vertical section through an alternative 
embodiment of a device according to the invention. 

With reference to FIG. 1 , a vacuum cleaner accord- 
ing to the present invention has a housing 10 enclosing 
a motor-fan unit 11 and a dust container 12, preferably 
a dust bag of airpervious material. The housing is, by 
means of a hose 13, connected to a tube handle 14 
which is connected to the upper part of a tube shaft 15. 
The lower part of the tube shaft 1 5 is connected to a 
conventional vacuum cleaner nozzle 16. 

With reference to FIGS. 2 and 3, the tube shaft 15 
comprises an outer tube-shaped part 1 7 and a liner 1 8. 
The liner 1 8 is spaced a distance from the outer part 1 7 
so that a first, mainly circular channel 19 is defined be- 
tween the liner and the outer part 17. The channel 1 9 is 
also limited by an upper and a lower partition wall 20 
and 21 respectively. 

The liner 18 comprises an upper, mainly cylindrical 
part 1 8a and a lower part 1 8b which is shaped as an up- 
side-down truncated cone with a downwardly-directed 
opening 22. The upper part 18a of the liner 18 has an 
inlet opening 23 to a whirl chamber 24 formed by the 
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liner. The inlet opening 23 is connected to the first chan- 
nel 1 9 via a curved wall portion 25, giving the air flowing 
into the whirl chamber 24 a mainly tangentially-directed 
movement. 

The opening 22 is placed above a collecting cham- 
ber 26 which is formed by a bottom part 27 of the tube- 
shaped part 17. The bottom part 27 can be removed 
from the tube-shaped part 17 in order to empty the 
chamber 26. 

The first channel 1 9 is, by means of a second chan- 
nel 28, connected to the inlet of the tube shaft which is 
connected to the nozzle 16. 

The upper partition wall 20 continues radially in- 
wardly into a wall portion 29 which partially covers the 
liner 18. The wall portion 29 has a central opening 30 
from which a sleeve 31 extends downwardly into the 
whirl chamber 24. The opening 30 communicates with 
an upper connecting tube 32 to which the tube handle 
1 4 is connected. 

The device operates in the following way. Dust and 
dirt-particle laden air is drawn into the nozzle 16 by the 
fan unit 11 and flows through the channel 28, the chan- 
nel 1 9, and through the opening 23 tangentially into the 
whirl chamber 24. Due to centrifugal force, dust particles 
are thrown outwardly toward the inner peripheral wall of 
the liner 18 and, due to gravity, simultaneously fall grad- 
ually downwardly through the opening 22 and are col- 
lected in the chamber 26. The partially-cleaned air flows 
out of the whirl chamber 24 via the sleeve 31 then up- 
wardly through the connecting tube 32, the tube handle 
1 4, and the hose 1 3 into the dust container 1 2. The finer 
particles are separated in the dust container 12 before 
the air flows through the fan unit 11 to atmosphere. 

In an alternative embodiment shown in FIG. 4, a 
conventional tube shaft 33 is used. A shell 34 is dis- 
posed between the tube shaft 33 and the tube handle 
14. The shell 34 is connected to the tube shaft 33 via a 
first tube coupling 35 and to the tube handle 14 via a 
second tube coupling 40. 

The shell 34 comprises an upper part 34a and a low- 
er part 34b. The upper part 34a encloses a channel 36 
that communicates with the first tube coupling 35. The 
channel 36 also communicates with a whirl chamber 37, 
which is a part of a cyclone separator, and which is par- 
tially limited by a mainly cylindricaily-shaped wall part, 
as illustrated. The cylindricaily-shaped wall part has an 
opening 38 designed and positioned such that the air 
flows tangentially into the whirl chamber 37 from the 
channel 36. 

The whirl chamber 37 comprises an outlet tube 39 
continuing into the second tube coupling 40 to which the 
tube handle 14 is connected. The outlet tube 39 is 
placed near, or at, a center of the whirl chamber such 
that an axis of the outlet tube 39 is mainly parallel to an 
axis of the whirl chamber 37. 

The lower part 34b of the shell 34 encloses a liner 
41 which is shaped as an up-side-down truncated cone 
with a lower opening 42. The whirl chamber 37 commu- 



nicates with a collecting container 43 via the opening 
42. Separated particles fall through the opening 42 and 
are collected in the container 43. The collecting contain- 
er 43 has, at its bottom, an emptying opening which is 

5 normally closed by a cover 44. 

In the alternative embodiment shown in FIG. 4, dust 
and dirt-particle laden air is drawn in through the tube 
shaft 33, the channel 36, and the opening 38, and is in- 
troduced tangentially into the whirl chamber 37. The air 

10 rotates within the whirl chamber 37, causing dirt parti- 
cles to be thrown outwardly toward the periphery. Simul- 
taneously, the dirt particles fall downwardly through the 
opening 42 and are collected at the bottom of the con- 
tainer 43. The partially cleaned air flows from the whirl 

is chamber 37 through the outlet tube 39, the second tube 
coupling 40, and into the tube handle 14. The air con- 
tinues through the tube handle 14 and the hose 13 to 
the dust bag 12 arranged within the vacuum cleaner 
housing 10. Filtered air from the dust bag 12 exits to 

20 atmosphere via the fan unit 11 (FIG. 1). 

It should be mentioned that the invention also can 
be used for the type of vacuum cleaners which have 
been developed during recent years and where the tube 
handle is a hand-held unit comprising a dust bag as well 

25 as the fan unit and which is connected to a tube shaft 
with a nozzle. 
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Claims 



1 . A vacuum cleaner comprising a cyclone separator, 
a vacuum source (11) communicating with a tube 
handle (14), said tube handle being connected to a 
nozzle (16) by means of a tube shaft (15, 33), the 

35 tube handle (14) communicating with a cyclone 
separator, characterized in that said cyclone sep- 
arator includes a whirl chamber (24, 37) which is at 
least partially defined by an up-side-down truncated 
cone (18b, 41), said cyclone separator comprising: 

40 

an inlet opening (23, 38), said inlet opening be- 
ing located at an upper part of the whirl cham- 
ber (24, 37); 

a central first outlet opening (31 , 39) for partial- 
is ly-cleaned air, said first outlet opening commu- 
nicating with the vacuum source; 
a second outlet opening (22, 42) for separated 
particles disposed at a lower part of the whirl 
chamber, said second outlet opening commu- 
50 nicating with a dust collecting container (26, 
43). 

2. Vacuum cleaner according to claim 1, character- 
ized In that the cyclone separator is enclosed in a 

55 shell (34) comprising an upper part (34a) with a first 
tube coupling (35) and a second tube coupling (40), 
said first tube coupling being connected to the tube 
shaft (33) and said second tube coupling (40) being 
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connected to the tube handle (14), said upper part 
(34a) having a channel (36) connecting said first 
tube coupling (35) with the whirl chamber (37) and 
a mainly cylindrical wall part which is provided with 
the inlet opening (38), said inlet opening being ar- s 
ranged such that the air flows mainly tangentially 
into the whirl chamber, said first outlet opening (39) 
being provided by a sleeve, said sleeve having an 
axis which is generally parallel to the axis of the cy- 
lindrical wall part, said sleeve being connected to 10 
the second tube coupling (40). 

3. Vacuum cleaner according to claim 1, character- 
ized in that the tube shaft (15) comprises the whirl 
chamber (24), said whirl chamber having a mainly is 
cylindrical wall part (17) provided with said inlet 
opening (23) through which air flows mainly tangen- 
tially into the whirl chamber, the inlet opening (23) 
communicating with a connecting tube disposed at 
the lower part of the tube shaft via a channel (19, 20 
28), said first outlet opening (31 ) being designed as 

a sleeve, said sleeve having an axis which is gen- 
erally parallel to an axis of the cylindrical wall part, 
said sleeve communicating with a tube connection 
(32) for the tube handle ( 1 4), and the tube shaft (15) 2s 
enclosing said up-side-down truncated cone (18b). 

4. Vacuum cleaner according to any of the preceding 
claims, characterized in that the tube handle (14) 

is connected to the vacuum source via a hose (13). 30 

5. Vacuum cleaner according to any of claims 1 - 3, 
characterized in that the vacuum source is inte- 
grated into the tube handle (14). 
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